Binding characteristics of brivaracetam, a selective, high affinity SV2A ligand in rat, mouse and human brain: relationship to anti-convulsant properties.
Brivaracetam is a novel synaptic vesicle protein 2A (SV2A) ligand reported to be 10 fold more potent than levetiracetam in animal models of epilepsy. This study reports the binding profile of brivaracetam in the brain of several species in relation to its anticonvulsant properties. The affinity, kinetics and selectivity of brivaracetam and its tritiated form [(3)H]ucb 34714 have been determined by in vitro binding experiments in rat, human and mouse brain and on recombinant human SV2A. Brivaracetam and levetiracetam ex vivo binding to SV2A and anticonvulsant activities in audiogenic mice were compared in relation to dose and time. Brivaracetam bound selectively with 20 fold higher affinity than levetiracetam to SV2A. [(3)H]ucb 34714 bound reversibly and with high affinity to an homogenous population of binding sites in rat and human brain and to human SV2A expressed in CHO cells. The binding sites labeled by [(3)H]ucb 34714 in brain had the pharmacological characteristics of SV2A and no specific binding could be detected in the brain of SV2A(-/-) knock-out mice. The time- and dose-dependency of brivaracetam and levetiracetam for binding to brain SV2A and for providing seizure protection in audiogenic mice correlated well; brivaracetam being more potent and faster than levetiracetam. Brivaracetam is a potent and selective SV2A ligand. From its affinity and pharmacokinetics, simulations predicted that at therapeutically relevant doses, brivaracetam should occupy more than 80% of SV2A in human brain, in line with levels of occupancy observed in pre-clinical models of epilepsy.